Phosphatidylinositol-4,5-bisphosphate may antecede diacylglycerol as activator of protein kinase C.
Phosphatidylserine/calcium-dependent protein kinase C (PKC) from rat brain is activated fifty times more efficiently by phosphatidylinositol-4,5-bisphosphate (PIP2) (Kapp = 0.04 mole% in Triton-lipid micelles) than by diacylglycerol (DG) (Kapp = 2 mole%). Both effector lipids appear to bind to the same site but PIP2 may confer a narrower substrate specificity on the kinase. DG, which together with inositol trisphosphate (IP3) is generated by hydrolysis from PIP2 after cell stimulation, has been considered the natural activator of the kinase but it is likely to be anteceded in this function by PIP2; DG may perhaps retain the function of a back-up activator. The lack of PKC-activation by phosphatidylinositol (PI) or phosphatidylinositol-4-phosphate (PIP) opens the possibility that the Inositide Shuttle, PI reversible PIP reversible PIP2, has a role in controlling the activity of the kinase.